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3ome of Ili,' Lllopha/ic voiru L , under cultivation for
li tr 3.1' .0ucun unr , sL nro, their primitive

agricul':ure. It is, believed that
I n oricusir routi O Car the nort..c rn limit of the allophanic

a.S1' , Irud1 icv\.-;_71 and other nerthern
fin. psi. ,A,c ar pro Pp the unconquerable

".; J'iirthE r
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EL t, 11 UPI uryri HEJA- orni resources. Thus, the pattern of
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pattern .--;Lred, in which latt n e, minif -r-farmers and tribal
farmer atelv i b n beL. At. ' 'I.ll , hen there
exodus of h len. fro (., 3tinct :'-acial CO''.::m:- ,,,,-1,-, rrY2 Hcv L,

tO settle in t' trab nd sow .,. reas. I:' fj be 11-2flu.' ;lid 1-1.0 yr-mitly
change the em::,c, r noineltural p them,it at least brou,71t ,-;oiae ne,,,, i it,_,»
new techniques to b

Thus the of L-ri. ulture has l',er quite different in the t7
soil regions. In tb '2fer,,.nt r3gions, under div
ditions, at widely' a var7-i2:. ecs7.0 There
are still signif: 4cal
farming'groups of L dffer,=-
partly obscnre the ' 2_2 basic soil'
is not un7o:-. on, in Chile, for the gate of psc.zress of fa
more Closely to the history of land set 'l si than to soi

Presen patenr.s of soil use

h-.7. r -'11 be he main
of land us.. :.,s:nt to b,s found on trsu,cand

Central Chile is justly toted for the wide range of crobs that ,'au be

'gro,An, but the list shortens o.breciahly in the :me whereumao 7oils first
apar. Crops that can-still lce rolen includfl bals.s, ras, tive, oats,
fi ..z,otatoes, rape-seed, suga.f-Let, sunflower-s,.2ed, clove - ini ceehuis

grasses.' There'is a further restriction of this list in -~_on of l*e

soUthern truMao and nadi soils, where increasing cold: rainfall ml,Lg,
for example, maize growing, sunflower seed and rape pr .A1.:ction more

uneertain and much Iess profitable.

' In general, the Agricultural potentialities Of the northern tru.-: ...1 3

(those :t,ween the Maul and Malleco rivers), are but poorly rel'_sed, wit'
th.7 'e-g-. *ion-of the I'T',.:ated volcanic .,_11uvial selle where Uent C,F,-
ma4-Th- en. In this _on, wheat i_ .,, rega-ded. as 'a: ,.senti_1' ,!_al

' the long pr fllows need. ,cul:_er-j.:: t":1Le soils ". f,oried.
of crO!'ping are -. -I 3 an ari r dble nui,:-:ance, an» farmers
make .the attHapt to utili this excelle- cportunity to estt,b high-
producing pastures for fattening livet. This northern rg, above
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materials blown.by the trade winds form the adjacent cliffs. They occur at
altitudes ranging from about 20 m to about 200 m, and were probably
originally covered with natural grassland. Their relief is gently sloping
to strongly sloping, with an average slope of about 7°.

The sail profile shows:-

2 crft dark brown to brown (moist) friable very fine sandy loam with no
recognisable structure in the mass. (pH 5.4);

40 cm dark brown to dark reddish brown (moist) very friable sandy clay
loam with no recognisble structure in the mass but crumbling very
readily to granules and crumbs, and containing same carbon fragments
at about the 50 cm level (pH 5.6);

70 cm reddish brown (moist) friable dlay loam, also rather structureless
in the mass but breaking to granules, (pH 5.7),

On.. reddish brown (moist) firm silty clay with strongly developed
structures. (pH 5.8)

Vinapu sails haye been rather heavily cropped with maize in the past and are
now showing distinct signs of impoverishment. Small scale fertilizer trials
with N-P-K treatments have daown that these soils respond well to all three
fertilizers singly and in combination and, in addition, sdme response was
shOWn by clovers to molybdenum in very small quantities.

-iii) Poike silty clpy loam

Poike soils are developed on the broad planeze slopes of Mt. Poike at
the eastern apex of Easter Island, above the sheer cliffs of Poike peninsula.
The general landscape is undulating to rolling, with A general slope towards
the cliff top of about 8° to 14°. The altitudinal range of these soils is
from about 60 m to 200 m. The soils are almost certainly formed mainly from
volcanic loess blown from the cliff face, but the junction between this
material and the older soils derived from andesitic tuff and older subaerial
ash deposits is very difficult to detect in the soil profile. The original
plant cover of Poike soils was possibly phora woodland, but more likely
was natural grassland,

The soil.profile shows:-

30 cm dark brown (moist) rather finu silty clay loam with a well-
developed structure. (pH 5.1);

35 cm brown (moist) friable silty clay, of rather weak structure.
pH, 5.0);

50 cm,d-eddish brown (moist) silty clay, slightly compact'in place but
- friable when displaced.and with a well-developed structure (pH, 4.9);
35 cmyellowish red (moist) rather firm silty clay with poorly developed

structure. (pH 4.8),
yellowish red silty clay with weathering tuff fragments.



Poike soils are used only for grazing purpoaes and there is little to
indicate what their fertility status might be. No chemical data are yet
available and one small field trial with fertilizers was affected by a
severe drought soon after it was laid down. The indications are that these
soils are of rather low base status, and particularly low in phosphate. It

is expected that further analyses will show that Poike soils have considerable
allophane in their clay content, have a high cation axchange capacity, low
total axchangeable bases and base saturation, and high phosphate fixing
capa city.

5. Soil genesis

The genesis of the great stone monoliths on Easter Island is not nearly
as mysterious as the genesis of the soils of the island.

It is difficult to explain the general condition of the soil on the basis
of the current environment of the island: the soils are far more leached
and rather less weathered than one would expect from comparison with soils
from similar parent materiflls developing under the same kind of environ-
mental conditions in other parts of the world.

This oomment is valid for all the island soils (see also ' Iright and Diaz,

1963, in press), but is particularly true for those soils that are regarded
as being allophanic in nature. There have certainly been no recent volcanic
eruptions on the island, and probably none during many thousands'of yearc.
The laadforms are quite old and therefore the majority of the soils should
be very strongly weathered.

The subsoil materials are indeed strongly weathered, but many topsoils show
textures that are but little heavier than loams. In part this is probably due

to the steady accumulation of loess-sise dust derived from the abrasive
action of the trade winds against the long and steep cliff slopes, but in
part may be due to the alMost irreversible drying out of part of the clay
fraction during the short but severe :Trought periods that are axperienced on

the island. Casual inspection of the il material under a field microscope
shows very little unweathered mineral ,latter apart from a considerable amount
of magnetite and some very minute iron-oxide aggregations. In this, they

are reminiscent of the Hakupu looms of Niue Island (Wright, 1963, in press)

which are also believed to be mainly of volcanic ash origin with some
admixture of deep-sea sedimentary material: the apparent Iloamynessl of the

topsoil may not be indicative of the stage of weathering.

The base axchange capacities of these soils are medium to high. This taken

in conjunction with the evidence of very low phosphate availability, the'high

cation capacity does suggest that significant amount's of allophane may be

present. The clay fraction is expected to consist of some allophane with
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. , `rt, f ,11 -f
oart,

Lcs \

: t' ±

-It ' , I 'rv.
L1-1 iLLHIaL1Uff cfr`: HLL. r-Ly c(

41 ti tv JI 1,011,»

L., ) . ig" t ,`"

? 'i i' _1:1 1" , tr Iry vez-',./

p rt.'"r:11.^1 Lit,),", t t, ii i r,
b\I! I" '

41.. "4 '"

-7\in1y ye ,DA81-1 t cnm



65 cm

[`r
f o cuba::

0.a - Lona.!

V + -,enth

b (7.5u
7 . 3/2
friable,

s+,,nlotu

tb.tri

on.. 1: 11 ed

artf _

dry, pH 6.0 - 6.4

dry-.
,

/ --,

EL Morn , ?..co Province.
IL 14

f.i,-1;4,1v

u' tn'aiJ a: l'";v1 r'
r( 1trr

( s an.d twigs about 3 cm in depth )

7$ '",-, 72, ry ; very. ' red, 2. ,r.:YrR 2/2, moist )

sl.] f ,,, .1 .-,.- 1,,.! -, ory _-_`,7,'- r"0 u: ' AT:..ry fine
,.,,ri,,,,,,i, st1.-,,,» 1,..i", ; non-s,, . c st ; bol L-.' i' T.,-

s+, i. nct , ( i , L: : i'T,..ut .., 3...
1.:ii

cm dark brown t. reddish (7.5 5. 1 3/2, C.,y; ; la,rk

br,-,v.rn, 5Y-Pi. 7: , (-)-! '..ab 1:,' 1...oarr t n Loam;

'3'. 'i J.t)-1..(--t c,,-f Fr 1, in eV, r' 0. 7, t:, ; .,. _....;:lt.: 0.1 :-Ci<,,"y-3.11,C.I. cranu.1 ar
...,t, ructu r,,,; 'iory many. r.: '....1 ' ...m, hard tc ' ,-1,r:1 , ',iut

,Int,-st 1 cl- fir-i.d ve. y ..1: ,s-htl,y Fla_Etic when ITI Di 7t, ; boundary

', id-7. 57),

- 32 cm 4/4. dry ; i,..tr;", brown, 7. 5y0 , moist )

(1,1 t' (,; 5.8),

-yellow

rihty clay loam.'

T-y ; weakly r,

banks oli orcr rreo In

'mist : 1.1 are no -hi

rv

e,

65 - .1,7y-, 10YR 4/4
;ilay 1,N,m; rtbl , -7cr, weak Tor revoloteO.
i; ,,,n,tb mass e.,f

if ir-Perlif.,,r, struct..,
an-1 c, rat ely

ario. coft auen "I 1"/ ;V c'y devel, Dp

blocky St e to ;

ve e (ow) o ocre

_; non ari I very
dif f use ,



11+0 180 cira

on.

( 19 )

Filble Province_

'L Al t
701 1-1 yI:5j or', / rs-r,ytwitl .1 but

1-L1 ti -L1 -If L ,-- 1 I -1;

.,'2201)-LL,L L--.1"crL-L., L LL,'Lr,L,L-13

LL-v 1) LaLL'Lr-. LL, I

; -0, i o 7s' 1,

L,c; -+LL1r1 Ç ny oriLL on L.

LLL orpt-ILLot LLILt, 70r

Ln1-, ( +. dr- LL, H.': 7%, '11 »1 1'1 1 In'',

nr,ar(:' ) 1-0 'CIL rt. j
dcr,; L L-,LL.Ldiurri tyLL1 L.L1 'IL., rL. IL.)1.¡L" LL(,11. ,

in Ir.,- -1(7.3 r1 \r,rlLt'al L

vL t.1,,LLL/ 1,

LiudLT..711 Lt2/ ILL- H)1

A-Lrowni ch iS jW (10 L, , 11.7; Z"ri oi.,1;,-LL1L '

;co i ,2 1 103.JIL rir- 4t1"-)rt-lv LlevLd ("'1!"3.-' at HI°
Ltn,"." t r trii1L *)

;t, 3.:Lo , 1 r' ;

fine river r,ravel and clay..



i,

it 1

aiJ

- 43 cm

43 - 75 cm

)

,

rc)i'

d .".
)1., par+.

1,1*J 312, dry;

Oand 1.1 ;frialLi;
LIT t

y plastic on moist ;

,py
i()x'1;
51. ;.ucture... ",)reakinp-,

lc; ::oist b

2e1101,:1-1 1.'rovrri I ,rolpm

°wish H.om
L(1,1- ',-,3akly

k cc aL Lne blo
p.L

sain

grass.

moi,st

.i coar2e blocky
and very sl-',.:

OTR, - 7.5YR 4/4, dran dark

5-YR 3/4 - 4/
.---arse 1Jo. Ht -11C'

caree gr . ; ve

-Lc when moi ; bounda

on sand wit): aay; 1 is r pus.



12

A-Ititude 5P

rr-)11:L:-P d

Lar:ot, ria !

] La.11- ov f orest

15 - 30 cm

30 - 90 cm

90 - 120 cm

- (1.:Y.Y.-R 14/ 2

s\

ver,

mOist ;

road to ornas de' Tolhuaca,

ash., main ja

yellowiFh 1-r-wn (10YR 5/6,
moist ) h ovy oilty clay lo.
fri:j le, -H btJv 'T.ard

,oliar
acc- r's sat.,

shrinka.-

appso

ti tin

dry, d:Ir 7, 51( 3/2, moist) silt
fr -t o-f r moder%t Ind fine sub An: 1 r

bl_ str breaki. radily tc, f 7ranules and
cr4t. -F"1-1*. av:Lv asily n ,xpoSed road banks; slightly'

-L7 plastic when moist ; beundary distit1rt,,

rown (7 5Y171 4/4 - 5/6, dry; brown, 7,5YR
ay loam; very fr'_ soft and when

,ureless in th,' 'at breaks into 2-

Dcks of all si - , c.so granules and sl t -

e y sticky and 71:' plastic when moi ; betwc!Pn
50 9E cm there is a discontinuous hand of -Light yellowish

pumiceous material as .n old mud laycr hal
be ,c orporat ed; boundary hori zon

very dak brow-
fl,

bl oc[ s

tc] - 0 'HI-

; LIrk yellowl
tn liuiLr clay 1--

strongly
lorgr vertic

-ul: n q1,1 some c2=
roì out s when dry

olATI, 1
firm-

:elope,1

ha'r7

or coarse prismatic
qod '-r-to-strongly plasti

ct ,

AO, C

on.. pale y ilowish -lightly sandy (pumiceous ) clay
O71 I oth,. r itional strata, some silty and co.:

Liyi 1 es )(;1 oct.



. 11! 10: 1 331 ,

373.311ti r'31- 1'3

,31 :3,1111,3!!! .

1'1 1°3 cov ,Th."013(133,./..V ,'011°11231" nL 11!)3/ ,311,,,A!!!!! 1.3,flot:»!!" 111,,

111'''',11,111 1°1 -1-1!3.,13'13-"Wtusi-luit, I I

SA 11,,r11,
wheat sawn 5 year.

3.2,.,3, .3.33 (3113,r' L, 173, ; 13-3 V!, ;1,11_, .."!!!2; ":111

1,13' i , )3 3 f ntr9nnfnt- non- 4. ¡Cf. rL-
1)L11f 11' '),)1.1 1-'13'\ 1.;

25 1,, 5Yrin tn'y -.).Ln't q..orn -1 tn noolo;
7.:-;""nt. 3/2 - "11.1H, t11' 1,1 ) L. Irisa 1. ,

11102'1 1"1,, Lin-akin/7
30! 1:43,110! 3!..1.314 3 30.1 cri con,rn
t,),tnernil, `ni rut}, -I') ;31,i Tht 13! .3.11303. 31,, '3 .31'11,

1.11 .3, 371!¡,- 4,-,c)-3!!!!-- n.1), it, . j.n!.

u -n i n r. :3' !!!':-.r f-, C.1)1,1)111''' 'I] Cl''1'111.,

60- 4fl Ir ,r; ,ttYR ), In )1,17 / ,,,,-3

1./.1,33-1`,!!}! 0Yr'
ratipnr 3'3!(3 L.,33 - 'A(' 1" 1'1^ 11/...),'' 1 1.L1

ott., tl I tiovni 3 ant-u.1.1r '13!.1 "1.31, .13.1 .11 or
y n)lni .7-,th 4 i;\

,r,j(,1 1,, L..1),,r) :c; 1(1;,''" 11

Lit 7', t b 1.

(7
1'30 ' ' t,

c.),--11,, ,

O: 0, ut, '

..1, .)C ,,:n1 , ° ,sonti

7t54, t'Cvn ' c,f irri ;

bolindary distinct, ,

H tt1,1,...nr n0,1 ',1,k st, r. orif7,
itt,:to% 1 )rj



on

delir f'

an-Ttt material .

Plant cover

cm

15 - 21 cm

95 150 cm

150 1E0 cm

- )0 cm

2:3 )

No, 2 ilt , Cumbli

3 kr r o or Ounce, Cautin Province,

, o darfr 4/ 2 - lry; dark r.
t ,r1,1 ,7E - ); silt, 1

; coAr,5-s

1i cl ?, to olul a a, non-si
-n ,mi c ro is! 1.PC: L,

brown (7, brown to brown; 5 .V4 to
7. , oisL, Llt domi, dri,

1.1.du - :,.rumbles

ve,ry exce, for
7 ! r:cr at am..: I fi..d rtore resf

.e; non-s 1-,,-; -1 ymJ vey - , plastic; bound
dif f..J.se and

21 - ,v-:glowish brown 10YR 5/4, dry; strong brown o brc,

- 4/4, moist ) silty clay loam; fir ' hard
wh nimm strov] d very coarse re
lc- s v f ical to coarsE , ±inE,

tm,-,1;,, show H1,-,minshri,.
irm7,711Lr c

poro 11.2 r s;
! '1 i._g;it Oc fv-)11crrt

-

:1 ni tO -vier silty clay loam, boundary
4--.1 tHA,

loYR 00-1

cl!,v 1 'J.TH rc,n fir. 'u'

- L rue nIb por,-),1:1 cl,tpFJ

slj ' rnc..1-17 bounl,-,xy

distinct,

A:rong bruir t
cut

ruc r

0,1 eE ard

very
moist ; b,

on- , (7.,11r ith
-11 c,w],sh-,. mot.

f-1 ( 7 5Y2 5/6 5YR 4/6, MO iSt )

ti ish brown (5Y2 3/3, :oist ) on

-; firm; E.!lig pr-I.F121

-.-kr.,d.

1 c,



I 1, H
TI 1,0

.h..,i
rl" ;'1,0,"0.1.: I p'12.

1,;11111,

210 cm

210 23

24 )

01 ' '1 , r1,011.'
fin' I

ti al 0 (Yr- eo J-1 7.J'Itly °'
ry' .1. 11.

11,111'1 311(1 )1[[ ,

fin1.. 1 t» o'",

1.,r.?r-;,- I Ill, In LILI

he-;H -.1

1,'Ity 1),I.J., m0.1.4,7,

'"nC nOn nL, IL pi rl L'Loir'1;, I 1 5

(10YR 4 'h. 1

tounmn rl I `,,1

rc,41"..., 10 ek.-L11:.,,,r n.Lfln InIWn n au "7.;i1.1,

L .n n «)-H t
r r:['» j',1;n)fi »(1)1r,. TM' ,

:;;t, Pi.)1),.`, 1.1r ),A.1 . 5,/h (.nalin ,

',Junto ; I C. rka, ,')or 0;, ;I; h,

30 - 5 cm (lank hr.. 4 ; f.)1 , i ; 1 n 6 '1.:11 1

n : H mnvt.rfri..t V VIci
7,'; r,;;, .; '1 11 pi m

nfl55 - U ttVCnfitt knmn . " 4,,

c'fl n'1 - 11. f' ; 03' JO' 1:e fr ;C L \' t
rc)ro,r1s- JOT,' rk_' i21.`°H nrV fijVnjnt

F,iÌj e v 2''v jn fin J,tVIn '2 nnnL,1j ',0:1 r nLLnn.ÌV

y
L: ;..n pumic

n

rom fl Ls A ;



O - 30 cm

30 - 60 pm

90 - 120

Vj

25)

iniry. of .agr:Ict(lture irer r1 Station
'anta Ania3la",

: about 1S0
RXige.f flattish.
areit material:'
Liam -!,-)vr roanas o ni in Sial roble forest, with laurel, :lip.

d

aurface cf leafy mull, 1.5 cm thick,

Jar! ,-ra),7!:, tron 4/2, dry; very dar::: brown 10YR 2/2,
lor browP. 10Y1 3/4, crushed) inn o silt loam;

Yriable-to-firm very- strongly developcJ very fine
coarse gra;.lulir non-sticky, slightly rl
moist; many cast on surface; boundary distinn

brown (7.5YR 4/4, dry; dark brown to brown, 7.5YR 3/2 to
3/3, moint dart. brown to dark yellowish brown, ":1 -7 4/3

to 4/4, crushed Tnoi7h) very fic sandy loam with oca. .
very fine rouncH. ravels; friafle; very weakly develo
medium and fln: structur. .reaking to very fine
granulen and cr,Lmbs; very slig F.ly sticky and slightly plastic
when L. bour,Jar- iffuse,

60 - 90 cm yell(. ,,rn OYR 5/4, dry; 0.,J'' veJ.losh brown, 1( .

moist, brown 7 5YR 5/6, c ',-, -
moist) fine sanci-T i cm-,

with mor comon small rounk:i stons; very friabll:; no vi:.: 01e

structup. Lhe mass but nabo to cir granule:, ari rombo;

non-oti i -qad very slightl Hlasti- idu .rioist; builndary
distinc.,

yellow brown (10YR 5jh, dry; dark yellowish brown to
brown, 10YR 4/4 - 5/4, moist) loamy sand with

0..:: nt fine gravel ar..d n'mm larger stones; firm and rather
perhms light1 c:.ented with iron oxides; no visible

strilture in mass, brc:aks irregularly; slightly stic'
Slight-to-moderately plastic when moist; bodndary mergin

on.. 1.ss comp.i.r9, -ravelly loam7 sand of similar colour to last
-risible structure in the ma.3.



30 50 cm

,

' -

fi nt,
. to ' )),1

t lt.:1t o

c¡ald: ;11-1 ) i L , s Lt )).),1 t i 531
friak 11e-rt di"), ; :rcn, rot ir i ' L'ta0ct',
r 'rir.i:'L Vr":' ja tirI ti \ mrtiIV*iev-1.c,p. ,r[

orA\,, it re rt f-ino
-Lt am' JI I ' -I ,-,t 7, tt-ti

di ,

5 cm , -ra h ').7. 4,/ :

nL t2,1 htJv "1 rtd wh't mhci ,

,11 »L; vrrt-tr -I, i'3n cLI Ic lic 1.0

Lit .- .

tc,-Lti-, 1.,Lry L1.1 Inct,

15 --3 brown t-; hhyt;1-.! ,

silt lot.H loft, t_t,orrcl,1;1,1, I,
vt,L, ; urn rnmìmH 'A.- :1c,rtr

e h 0: gra ),F -31 i Ci 1/,

H,ort. : otIrt i c; ,

50 ' 1°,21.1: 11 1)1,0,171,

gtiLt L3i1 t) 1 ( -;'-.ttj a '1 -Lt

; `.7), )1'V a,

)3t.1.1.),)1,1cc ; 'Lrt, 1 7. : ,l Fil'.."1)-3` 11",

tm su tr, ' ,

70 c,;1.

01-'t it'w;

grayish t,o olivo



P- of I le No.

i,ocat ion

Alt Itude

material:

ilant, cover

C - 20 cm

0 45 cm

45 - 70 cm

'ut, .250

volcanic 7 o

with loca
roadside

27 )

f'rem CaC.ie on road to Colonia
y 5: (Thlt,In Pro-,

n adjacent, river bed, raixe,d

from schist hills.
, formrly roble forest.

,

yellOwi:. ur Own (10YR 5/6,
10YR 4/4 - 4/3, moist ) silty
deveto coar:::.:: blocky st,ru

:trnT verti
!ill-ans 4 17"Light-t

thorouR

ry; ' yellowish brown t o
loam; very friable; moderat, -21,y

with decided
very readily; dry ro,-.A.

cracks resemhling irregu]
sticky and 71...1.:--ht-to-moderaLely

27.. ; bound.a.ry abrupt ,

(10YR, 4/3 - 2/2, dry; dark brown, 7.51R 3/2, mb:

Thani; friable ; developed fin- sub-
br -eEL inc. granules a:

non-sticiry and very slightly pThic when moist, ; boun
diffuse,

ye. OW ''Ovrri (10YR 5/4, dry ; y.iowish bro
' o 1.1t loas; friab] 7; ..ry wnkly d,

etc. sticky In y plati-
bo.ff,

on.. d. ark moist ) silty clay of the
older v7» ' kaolinit,ic dotni n ant ;

. very st con stru very strov,ly



C

,3

- i--, ( (JYR . 3,[3. ' 11
, C, 't f"',,', i i ",,'1 ''',C'l l'I': ' ,'"'H ',.'' ri!, ''' ' ',' ' '

1 '. ''' "`H 'r. vk'l I

1 il,J1+1 L. :L'",'_

13 (-3-)1á r ,

F I o -3»i., 1.21 icr-o-
t

L 3 '13 H -". 3,, ,),133r I 322:-

,'

33 - C3,1 '
fri3,31- 1 3-

5r: k
n , 'r if

- 132E, ern

rips1. ';j i)ckrr!,, "CO

1i j'i !

''1.1;

T;CiJr (
3,1- , )11r 5 f C s'

311.3 I C i 13,11. t i i vi_ --
, 311 ,r. '

/.1()Y-R, 5/ 3, -u, ' H
" "Ls'i., ! , '

;1;' ° 4, I

-t 1,

0H.



- 40 cm

- 60 cm

on.

5 cm

140 cm

I

f

iO 7,1Pr r

:roadsìde 7rassc,i

t ' '

:11' "I 'r,y

ve
oc,

vcr%
,ht

'3±.; ong brown (10m Y2+ -
h r a ive (i. i no vis

' st
if fuse

,b,l.as on n-Americar

ash .

) fine can 3 -loan frL11
n: ,r y A,
oro.1111.,kj1J. 1t Hd,

-,r.1 )1,an
ver

1:)cyLu- -
_

700-

on

rc.
SIL

7,

.nc,t

-2611

oderat e

non

oh riTi.

10a, ,

ni
little

sandy loam;
but

in
; s of

i.c

moist )

V

'1111

md



- 65 cm

65 - :1_10 cm

4

-30 )

- ash.

1 , 1 , ,IH,ì.
I , , t \,1 I I ti ottl

'It CI] 't"...1140 11+Htl\ tn++ 411 t.,1 4H "n" 4 1+ in -11+1,

a°, I

01.10, a a , -11 a0( "

y fh- "a, r
H" H)v ,1 I

' f : ' H11.+4 t. 1" " +.1 n.n nnin I n45)

1+4+',4-i 14-1 n'n1.14+ 4,H

,* Ç', .L r H,

"L'4, rC 1

1'v " ' s, Hl

brown 101 5/8, i f 40, 0.'41 ',',14

I. ;4 ,4' -v -,4°1 thr, 1,4)-1\ c'

, 1,0 s1,-hiwt",4- , 41s: , r
ar i" ' H 1

1,4 :1: :tn ,

110 -L: sci. - r. 'n'hO'.'- .Hrol' L "Ls I '

1.»), !":1.,»f
I ' `LA.t LI,1

1
1Y Ht'

nt,'+++' ntt, '' .1+1 11,-` t t*,"4, nt.41 +'.1+n

)4,,'+otn+ c+ 1 ' r°

' 1(1 t,n +.4++-ti y }-1 nn, '++ t+ inin+

n'J H', 1, qtr. 1,

on.. ' a' with
1"1,

14,4-'011, rhish h '
171 nn+



on...

120 cm

CM black (ILO.YR 2/1, moistO ve12b IJ'v'
-'1e' t't

cture

;t 1lntd.

,

H a:'t:t 3 c,

1,1 ',it,

end of t h

et c

hrown

.

' -

-t, lark.

r
,

reaRs ver- 7
sticicrr r:

1%1. :rapeo ,
tv OI1

OLi a-



60

15 - 38 cm

- 60 cm

90 - 150 cm

150 - 188 cm

21 ..

32

t 7'2)11r'»kr

)1',2041 , - ; r !-1 1sr
Lt, , 123.1,

L,t

i ("7, F-11 4:1"» L1,1,11

7,°"- MO (1211,7, ¡,..) I Yuct, r-;

n'r1 C, !`,," 1Irr-Iq't,, 2 -;,/ ,

:11,1t,'

tkrr, 1 po 1. ...4?); 1-; /bat Lq.1' s.'stus tssi

tv's`sis 311.tts t s)

'1.0;10: I

I Th- -,1 j i,l, r ',, 01

On. it r-ri. rCrrsJn t o _

r 111_ colour ;

(1' 2/2 - 3/.. rown, T
1 i C-' I.-'-r11,

,

t ao.1 7,J I - ;

f'

ri--(v`-rf?,, 2, c ,

J t,1 D.P ,1' ..' h.i.nc;," p
: r

7"At2:1,.' ,71.3tielq!),C2, '0' 2.1 HC».111 1 117'

brown (7.5YR 3/2, -

' Lnarl ; ,,

Tarls s'rtsrsirs'ts ;

Jam t houndary
.

\ fs"YP. 3/2, 'T1,-.11_7 1,, 1'1 111 2711. '"1-," I \7",

TV 1 ',i.:,"...at i --t [1,1. ,

t , "11 -4._ ;

Ton' t

1it,tjt

".1,1'ss,''' 71tti «s`I' :3.',

1 s , 1 s ' t ' s "sr"' ,t... , s s t"

- , 2/t, 711`), " r
1 r ton» `.`r 1,10'

and i,d;T; !on, +

s'1,4 'Itiels.,_"ss'' it. i 1: ii:0 Issits`rt -ìt L'nt-is"--'ir' i 3h z.v.,r1 ss

0'1-2 -:1,1 ','ovince.



of i - C17

Local .on

Ai

iunb material
..ov or

5 - 25 cm

- 45 cm

cm (2. 5YR 2/ 0, moisi-

rs,

',die.'

loam

hilly.

ivillo, tamo,

y loam wit h many

Etructured; nTr.Ht -

uy distinct

med o

,u -vPry fr -)1-1 ver-d

ar) riictureron-stick,../- and non

moist ; 'let

-to very 57.!rk r':i oh brown (5h7*

r,oist ) graveli lub a:id; very

zTlist !,,,111.,, large
il,-; r , ructure; s - d non-ilrbic
moist ; boundary- di st inct ,

on.. various -0-, rata of ash - -is and soner genE.:r...,.1

, 6, m[ol.:A, but with s orri

rice ' others nearly blac!k

o range S e Le2ure, compaction and



45 6'

65

s. L 71'

-» ; r,

tt1.',11, 15, '11.4 t '1 1t]

- '/ .111.1.1"11't't*: '11'11 '-t1111113,1" ft V1.1 tr,tt, " 1 1..% '

11:' 3. " ì.r' ILO t 1'(11' 5rVHs "1'1i 11°' "1",t1

. ":1 non--. c., -

15 hrn west of

14 -1" 'rwn 1L.H S,
r. J sSlSY -1-1.21-4,1,, f 2'1

1,, t bc. -(2141,- gLI-JJ11.1

1.2-ac ;r o .,,,,,1121-l-s S s L Si 't 11.," 11qhk'tli r'1C3

c ,1 0-4

LO1,L 44, :Lt.; 2,A-con ( n (2: ,21 r, :r, ,'5', L, to»

hut O , fr.:.7.rcrlt
i 1,, , 5111(1,k., w, -

soft('-:fled by weathering; boundary abrupt,

,
;i L 7p1l ,

oaf,, l'r];*-1
t"' 010 1,1, , 1,11,

ry 1fti., 1 \/ 1'0'1

(,ut, 'tl ist,
on.. 11 Li; 2 rown. (10-YR 4/4, ,

1,4,, 2ah.1y 12.

c! 1,, 1 s U irr. L-ot.

-01H 11-1. , , ';!1 thn I ut

-55 . 11. '1211. .ro. '2.15

'2" -t ,--(TRO .1 1,-1-1 y.,.r :

) 1.: 2 , J i "; 1,!L'"4- 1.1.1C1 .1 1,11

r111 11 '111110.1,,..` 1L'111 11, 1,t`t



Frofile No.

Location

15 - 35 cm

35 - 110 cm

110 - 210 cm

on..

: uth-east of i'uc6n on road to
Arc, itlr,

probal.21 rhyolitic
.?,r fores4-

O 2/2, ; brown, /2, dr.v
-Lr

uon-itH Sin no

ve- aCYR 2/, ; pale brown, 10
lc 'LI o feo; fr la fri
ITEnp y lOpc .tncl

,h,2n .iry; n tick: and non-pl.E1,..:',

y1. :; -'.... .\'10YR 5/ E, -rdst 10YR 7/6,
urrii c. of rr.tO (Çc`ro, ; friabl

-tfr thc 7;1 C

distinct ,

J%-t-q,7 yeLl
sand -L7

L.,11 r Coco; lirio a
b7,1 tur,- ,

ed
. blocks ;

loist ; be' .

vL i Lo'
. 04e

coot, PO r

y-



1,5 -

30 - 60 cm

60 -

; )H. j ,L.
11

,

r; (.", " I

, Caut In Province.

dar.k:

.
-=

1)71' ,` ' 1 -It

2, )1 ;4- , 1_0Y4ii

1.1 - ,f,r, 4T:1-

rot 1, ;11--Lf, 'to ,0°

1_71 ,41 fr,

oa '101^ I i

r 1,1112', h,,ry ior' luPo I 'JO H'4,104, l'J'ar:'1^
' s f4r), (0),--

0IpH,,10 It11-11;,;."- ic' ';r1t-,;t oJO t (-,131.11. -

.

, r a'I, I If:, f
'CI '.:o. ) `1) 1.)1

1t 1 y }11- 1;Li,v

verl oi) ,-.4t,74,4.4-,:-, I p':,111111 .'"1,!' , ',I: [2,1,

'' Oi t 'O r
of, -1 .13trk, fciPo'

'..0' I ....f,1"1 1'1 k



30 - 50 cm

50 70 an

70 90 cm

90 - 110 cm

Osorno very fine sand-

8 1m southeast ..r eno city, Osorno Province.
al'(,-It 65 met re's .:

:9yt ly rollir 1

, material : mixed am '- I L , hi r),rt loessic.
over roadsi _ fo crie-rcrc-t .

37 )

dark rioist; pal,- brown

fine an tr ; cru i Líe

n-plasti.

(7. 51R 4/4, moist eie loris:'

; very , friable ; fir

to crumbs ; non-s1 r red non-T.1

y diffuF

.'.Lrk h
-1 ( 7. :-. 4/4, mcist ! ::,--1] ow i_ Hi b re. 10YR5, . dry)

t ..; friaA e-to-fira, ,-A I_L! tly 1-lard O m lry c:-.,A ,-.1 -

and fine ci1 ir Jlar I I_ -tructure ,.1 11-.7

:raul very slightly' 1.y plast 1, .

H; , , en lar diffuse,

darl- -e.:1-1,-,wish brown (10YR moint ; light
"), t, dry) heavy silt : . fr,;.-J..; le; mc,-

-%edci cc' finc ubac pulir 10°
f3 no sl;Hof.1,-

- ; ' d

on.. 7+ r . (7, 5' y clay loan:
-) an vf.1 is .

net Ur'
- o

owish brc

deveI 1

.
to (.):t].-

Azi plastic

ieHr yell.....'ich brown t o st r (1CYR 4/4 - 7. 5Y 57'.,

ici ; l J7:-)1lowish 1-re,, 7 )1[-;7 dry) silty c- I

Cy i abl -t o- rirtr,; .-1-. i-o- 2.-17 i , la¡9.,:i '..-ium subangul. Loc.,--

structur,., [ fr-Ab '12-.. e:L-ily to fine bloc H -).71,d coarse L7r.)rul,,,,7

T.)eds r -,)1,,r " star, f- pr(.-s -,11 1 and to be 11,-i fj,

('( ,a"H I 1-J,i't :: yelln,:- ( - . Y ''' '-, appro ly) ; siiht-,1_,/-

stt--;-- rat ely plasti - -.. er. moist ;H:».::-Jary ctl - t 1 Ect ,

.
(7. t ; 1_ zht, br. , 7.5'L 6/1,

loas:; wr-a)11 L., -01 '..1.1,1-1 block:
r al 11- y .ry fine subangular blocks , .'._ch are not so

re c)f L-,st llorizon;
sti ely ; t ' t, ; boundary al 'ru ,

15 - 30 cm. dark
si ;

-

O cm



?,0

40 100 cm

100 200 cm

CM

(3e)

s.r ``,. I ocn",

Is

J. 1-- ?4-9ria1: 1.1[1,,- ,fty, u 1H L H vo
1.11 oL;::H

r

.5YR 'TT 'fl`n
incral; ;r1.9) ,ona,n,T t;

r, , t 3'.1:1

P "^)1)(:: r' rt cLïJLr

(`` 1'1 ,,, , n`
fTl`n al- ).,.n

v-.1(y Hi cuLt't'cs- tm,+,-,. ,,ohrta, 11;-.
Cr,- art', L.,1 ;

h

"1- rr1),,Irr r'J, IIN rr.1-1 r),"r.,- fr "A(11,
:.11"trr .7, 110) ..irrAriRrrua

`,rr vr,?nr r'1,r1",r 'rr 1

(- "1: \}1:1; ,»` L I lUld I f

r/r;», , RH uI r'
1" Uri ,r`r 01, 7,

C,t,'":". "nct,) arric,r H"J''
nnno,s,s`ti'n ,21!""`

k." W+2 Yt,H' ,1 P,1A.

:1"; rr):7) 'L' '131 Cu

t)

on '``.`Tr.p,a,n o t L 1 I,-L C' 'ly cla.7

'Cl l'1%** 10.1 j-



a-,ren-, material;

cover

- 54 cm

54, 90 cm

<7. Coot, Chibo hand, Chilo4 Province.
. out Jtres.

ro o t

volca.. ic roba

dark brovm (10YR,

''.11 3/ 2, dry) wu.t'
.fine Er[mular st

ic., b; 6s.;

I-

, .,_

ver,

-"?

own (10-D., 2/3, moist
; u 2. rat, el_y

t(-.)

dark yellowish brown
1.C"-. 4/4, dry) loam;

sti uy and 14.

tr-.Jniamt Thitish, porous

5.0)

T- dark grayish brown,
'orat ely d w

aru1 sUblv
-;)-1 ar,1

- Fr

0/3, dry).

subar

sticky
7-, 7 , 5.0

1;,st horizon but with .luded

,."rl 4/4, moist; brown to Llo-

loa rm-to-H quite

ha-L. t I , ' ; are 7 to 15 orn ir O r r,

b O« r.r: sO oìlC,t,heir ma! int

_ 3 t,hey hay- 3it-ao st,ructure

!2Ie mass but brea to irre,.:u1::-.1. tir.. °loc. vr-L11111(--

-.t y tir an.d pl.1.:).,t-Ly :I IT' t,;

- of an ol
F121. Iou 1-,1,r(,u,,41, a - ed ,

f .) .3 ) ,

100 - 140 cm darn o 11n brc,l,t, J,01,, -toist, or dry) cl

t , ry in ro'i .

fir- t-re;

.,It pal,.

" ic(pi-i
140 - 210 cm dark yellowish brown -adin[ rown '

- 5/6,

st ; I in: f r CO 2i 5/3 r>,` ,rk f-ht

; no In»? in

1H,s- Lilt hi ks very re ,» 1 iovedcpel fine 1,
o .nd

n. 13i 1 ! when mo
boundary listinct, (. 5.3

on.. 'oro, n71? . 7

ro r0.0 '1' ',an» I -



150 - 165 cm

,

(/4.0

7/17-7,-.111 7 7' ff
, ;717 177-.A P1777 L

L). 1,1»

iJiOC
fun forest, now revertir

!-V7-! \T! 1'7 nle1k21,,t,r. i

,;()1 o p u 1nl. n jar J ()(77' i t'(7

4,- L777 t 77 I" 73,117 I PI i , '" 7777 ',-71

7,),11, .

1. r,
!...)i.11! ! -1-, C)-1 13' !

'!."1.]1 ; 7itO H,1.4, "7 1.77 iH1 ,t7,77 u 7(11, ;7711,1 q1,17,7` 71 J/

0.21 7.1,7 l',./I;71 71,11`1 7 '7, I t',70r 1,

'

50 - 017. OY.R. 77 77 l Ot j O p, j'
: -1O.ti3!, 12a!',1 )1! r(;rty,,,.,17

H 70 I _1'1 I, k/,/.7Y 7;i r

0 1,711.1 t Ltaiu7,,7/7 , T17,77i,,77717u t pl.t7,,,,117 ,LL
\- atil L. 71' ,;(1 H, ir, 711 ,,,

4.17' k
I

:ollowish OlirLO \- , moist ) i en í

c.-.., 7%1:7 ry I,

;III an _Li] ni ' motr,' 3 7ut 1,71)t v

(.7:`/ [71,02-1,7' I IA 771 Ly -1, 1 7'1'0 lie/71,t,.Thrt,77,7 ji7-r7

pi

on.. o s. .

' 1.!)



17 34 cm

34 - h-red ( 5-TR 4/

1-,-reaks

. .stic when moL:k;

40 - 47 cm

47 - 82 cm

very dueky red to black
e-t,..)-flrm soars.

(0 T1.0St pr-

f

17)

dark y rn 57:7 3/4,
friaLe, ,lubar7.

graises: very crisl non-s
moist; boundary distin

tc

as

- brown (2. 5t - 5Y' 3/L
ruct'ire in the Ta

rregular h Lcks
Plastic

510 442 -
firm; no vis_L

and these
sticky hut

moist)
wher
isV

diet

arse sand; friable;
oved falls into

_es; non-sticky

5YR 4/6
structure brea
ately plastic

o-

to str^ng

,a7 fino
when moist; i'cwr,171177

gravelly oam \rt lice

visible 3tructure in the
cks; non-sticky but very

t OU distinct,



101 aL
nt" Yrnt. LA- 7 1 y, iu1,, hills.

t 2'1:',.,:t;)

(1 17'1, 11 ,`,- (5Yli 53, a, 1.1,
-trc.n) is- 71 naa ,

nl-in,(-t

18 30 cm
L, n.n): f irr tais I. -nwni of rnln..;..in'

1.en,1,..),In,n,,,, up, t.,su
c:,! 4. 12

; a -.1-t

moist ; ,

35 - , 1 :YerLH (10YR Lr0
ar-,1 I.; ',".11- ar

,

11`)i le!1 f7+'

c'..; cm

- 55 cm

72 100 cm

.river fe,rry,

re;

dark: .

n.nnib, in-1.,..Lr7 nn,
f 01571'

.(7.5Y.R 4/ 2, moist.) !InniN,
'',11n; n)al. Li. 1-1

arnI 1,5, 1,1 Hr.»
n1L.ist,;

\,'.1.1 ' I. r! .' 1,t .14

rr I.ELI n

ni.c1.».v
Ltri artri

gr"ciJ ; ori..+ 1, I rr ; ,

1-ny'oininr"

on. . ,t-rn"-,1 In, clay, ver t hin
rc,i 1-pal at 5u- y=



1 5 30 cm

30 - 13 cm

43 - 90 cm

115 cm

Throurr,!-,,,A

po n'

"

forest mor of very dusky red .f...jt777

dark reddish--.....roi,,,,n (51b 2/2,

Dam, wit'

ver:-

ri-) erately pia, _

Iff,--),Lnered

f
5111. .2;

,a1 to
..oist ) fine ,s,n,.1:,[

-.4, 0-!..7y

hi-aking
ccat

ticK7,r ini mo_lel.at

43 )

1:11o4 Island, Chilo6 Prov.

.-brown (5i L/

C : -n, fria:

ressu-re; very st:'orH

blocks yranuT
ic when mo-i

oxide (d..-1, reddish-hrc,

(.71,1-3 (,t. true iror.--

t

dark brown t/.- rr,o - (7.

lokm c!c..!aH'

fria[

structun-

on- codr-- a,nd -

d :c)ti t]

b-brown,
in -1

Ancll

1

. trong
4) on all

',hroUgi
1=2

i4/ O - 5/6- T.701.

deve]

'pH 24,

r,-.» id! -" t, r-

tev,,lor -1

cti 01,,"
Lo o"

i.Tri 5.0,

mist ; 1Ciff.i 3[3,

10YR 4/ 4 - 4/4, when
)am; c...*Dpact in place,

ry

an ! ;

.?,'D

..Loist; hoondary merging,;

sticky ar:' .1

rip].e mated with iron
sha.rp; pH 5.8,

with iron ash. silica to a
:rn. in ,`.3S

1 met ' ..; mato-,¡,,J1

is a scattered, occurifine
" and shiiLp. white. roun led -verry fine
in di , Dert:'1



1k)4

,L 1 ILL f

L

1..1» .6' '., o r", ,f1

'1,vf-t-to ,o; -
'1,),V"',1 (.,Y1 :LI

,LI o ) '

IL' L'r L T \- r' 'L ..ot,L ìta, t'!. fl-..t"t; r
r.ts,t;!;,-;1!(-Jd , ,j; I j

, ; I', iry v

, -t
, I (21'

;

3'141

3, cm , .); 11,ï1(.0.1,- ,11--1,'111'1U.-' fragil,r,7 but forming a
tcr.-.)''.11- ! t'°, ,

O -
Hi L ri-1

vni-? 7 ,".L'Itt',11,' 4, 'L ,1 '

c's, rj.,c111F111',!, '21"11.(r)1"3;

1,,,,t,1,./ L,,ar ,( -1 kr,»,1],
t, , 4 4 ,'

t, ",t [1'17' ,1 1,f

70 - f-,10,,11 1)117-, 11(.;,1

1 , rA ' Ar4 t
1)re,a,tri., ,

L

c-tr t, 11 1, 1 mot

90 - ('),/ , o I, oar-, 1', pa

It-;'/,/, ;,07, LU 1,1, '1 P.01,

If r,17_1.! at. CO1','"1;-1 \+ j I,
1 r"' (sari, rsh 1

on



Pro

: O.

1'iude Y'

Kac,

:

.flaterial:

:

Location

lo

18 - 50"

45

reddish brown (7,f')
, to fPtable, lacedi OS

nlodi-rati sbbv-H1,2,1 sbbs.nc;ular
tr, fth LlocRF Tranules;
11-11 I1as Lo boundary

P san( o

71 towr-.1 p on lower '1

d (dilaraiso Provine'

oi about 7.
scoria overlain, by volcanic loess.

7-.)ist)'silty clay; firm;

Jcss;

t; boundary mergH

-

on... -")ut, " of .,,7;h -red weathered scoria

SIng atir.

reJdish ! (5-n. 4/i+ clay loan, Oviabie to -
fr':.;,b-1. to vcr- fir.e granules .b-.1 crumb-;

nibleratly to str..A.'i.v ;;ias1L WOfl
r,o-1 It bb .r, (rT 5.8),



( 46 )

it
LLit

w-.:1 r 4,1 C. C Ti7) 1:tc

Lt:',Thi 110, 01,741,, i m

1!* , r 1,1;

C.) - 12" t , ,() nic r,
ÇiJL'; 1

1,6 -(1107 :11;701,),;

'T":" r ; t[H,

12 - 30n ' rowri (`(. 5YR '1 / -
'CH J

C. c".` (11E "1",
%cr. , +,c)

t,cut, isAn:
1+ ,11;

60" , tk"tr)! i"
or(-11. v

, c

sti (1" ,

on.. (, coL ; f*1 1-v
;». I,

1)',T. 5. .



No.

( 47 )

ocat ion : 0.5 ! Y,IM14- of ountah -' r Island,
_ .

C t t i ii rA,)tr .

ir-:f - -0-
;,A- ih rid andesitic tuff.

Profile

15m dark brown (7.507 c;2, mois, t) silty c,lay

:d ver -1.fraou0 Ir block-

6,1ular cw an..1

moist ; b ry 5.1

15 - 30"

30 - 55"

(:)5 - 70"

(1"' I

3

5.0),

re 4, mol. .,71.71y friab
devel -ery fine 00'7

; 7 1, , .-oderate-

tic when st bcilnLry diffuse;

yellc.)wish-red (5YR 4/ 8, moist ) silty clay; firm-4- riable;

Wiveloped Dotiuci, fine and very fine h oc ,,tructur-

1N- en»,tely plastic .when moist ; r)undary

4. ,

on.. Llowish-rr o strong brown, silty clay with
Of Soft tuff.

rowb (7. , 4/4, mobt ) ::llty clay ; friabl e 1,,reaklv

ct fine angular blocky structure; nio 'Lora 1 -

lastic when moist ; boundary (pP



1,0,-..nt ist;,!1

ti

; :11411tn'ti1, 11,!:),n1, 's/1' :11 1111,4, 1'1A 1'1.1 '111, i

1..."211 3 tt,y14- cH

)fl cO1ILt in

H,o ri,
l':C1* 1 I- t 7 ;,1 "

*i I !

,

t t b-10. ';i1c11

4111,1, C1,...17.');,11,,,.:

41111.10a.1 t_4111 1."r )41:1 " 4" n",o f toy tof,

1.4," /t. tt, 3-t H t'ot- ,-,/,,,4,111 ),- -11 4,1 ; 011 4;1

1-1,,,11111,1,441

1114011.,i11;-1,11 4141,1,,31.., 111,1 ovti <-1.14 r.4-41 4 -

,:°,,t,14c1,,,r ()an t1"-,+ .1. , ; be
mu .1*Y!1:11 ; I . h 1,-1."'k '7te

`:`,11. 7','»J1 .111''Ll'hir cot,-
flirt 1 f4. ti c.1-o.11.11 11"A,

; t
i

t ,c1 Cc 1; ;11,v, -

1 1'1;14,11° 1,1.,%4,'": [1

r -- '4'11.1; -1.

1.-1 -,`t. 1, ;

h 1-Jc: t ";11'..* '

tt.1 H LI - T)hi; -c;,t.ii tr
,r I it.fn n1L -L.

f Cirr',1f»r
° k,1 4 1,1 11 1'11-1,1

, .:117° 1 1,,

18 cm

18 - 36 cm

36 56 cm

56 - 65 cm

3t,

e.)5 - «u', ;
h y ;

zutet Ly oo.-tittA or, 1:,1it21 t ittlrt It,t4,0,1*,

7("3.4 rit "t1 o tto o'

all



C., CM

- 60 cm

9

.ro Hc.i nor'

1111,c,`,

sic!_

su dì'5)r (7

1,15V

"H5,0 ,r 5, <"1,fif

ri JO.

:..1.et,

trJoJo !

.z-?5 3tat ion,

tish; hurnmoc is 3..t

sh owe-

1 0 -2 4 V î,

.Jon Jorust ,.!,

.11:- once (icy; sli7ht1y.

Jr moist, ; bour 07,- diffuse,

- 24A) cm brown brown to )rol,

avy 1
t-; a lc, ±, r,

-1 '1c: 1,,
de

t - moist, but resistir.,

to if diwnisihl

pH

(-1,Ti ,/ , ,.1013t.; lark ye brown.,

L, 2.4 ,si sili cirri, hard dry; st:r..

--1,1 'LI 1 '1.1' b.1 ocky structure whl
r 71 :Lop e J ,,ri,:ftlytt...1 r in dry road h inc

2ks further to medium su'..-11-,,-1.1.ar blocks and

c'carc,111 et 37.-1,-t will not easily

cl 1-.1tic rF.cr, ,m-1-1,

c.t t r'1' ,rown. CC. 4/4., moist ) rn

sized diffuse mottles; ,Cdffuse, (field pH 5.F.'"

, /hen st

I.'. =NI-7..7w! 1-t,

E -si vepy dc.. browr ; rmi a r.1%. gray

stl t. loam t o .i i
, but t

i very
ihsisiL rìnOJo-ltruc4c.,tpe; roa L1- v-c?rv

. hard
r-uld u1 i° 171-31.;111'7tly I C

ly Ast ; 'lndartr distinct.,
I 1 ,



60 - 80 cm

- 95 cm.

)

J t, ttt.' fftfq "1 t "
' t 1

I 'II'," 7 V I""

`t'i 1",,H Lc, 0,1,- f tf'tf

''t tuff' ,,tt t °, ' r''"1. 4, -oil
r'un,r;rr-, cirt, ,

rrinr,L , r.cc Lc

r, fir i i'
O ir' 1tH oi 7 11' It , 11:.

clay ir nrcnI fi 1', 'n

(f,i rl 'r-r icr,, lt H Ji'' ,rrurn,-1, rc
Jr', mr's, ,3'171:1 i 3t0t:11.i " 1°1, r cr: rr-

It'',1 U I 1'ort.," 1, r,-4, \", 4i )t'io I, ijtt,
ri t .110 17) ,),t1 t7' 7t,77 7LP7t t", 7 0 ',7`1,

'f 1,1 nrt, r1ri r-rol,nr),rro"
r,rn rrotc 1:try :Inn Pt

on r- yellow (o.. 0, moist ) v'-Tv $- \'', 1,T1

"1" L'5 CO 41.11 ; 1.1¡ '

" 7 ' ot r

of ".oc,i ' O , [1.1'1 I ;1».'171717t:',1

of t-14 i; t
21,..'t"3.71 colour is light brol,rrinir" (n-1. ' , (



1 5 7' 35 cm

135 - 50 cm

- 7(

70 - 80 cm

50

mU'r,-1.;`,4 b L of Los F. Olines sta.tion,
--t- 7

1=11 1,4

1-41, .4.11-,--rial; miJO cm oi lty erial but

80 - 80.5

dark brown
en, `.141

1,1 ' 4E1 :

'tc.) 1.

of for st

vex'? (.10YR 2, moiS V '1`V

4 ,ra rise, ;

.H Hof,- o foo '«rar ti, r : riinrr1oL1v plastic
;:,

Ilffl,rult to t O iL ore very-

cry di. (f1,-,1d

moist:, brown, 10.Y.R.. dry) loam;
dry; otro; E7ly 1,Txr-lop. I fine

to v-ry 1 co

,_ CASt
:,-,u,-.1ary )1161; u, 1.7, n,G),

dark bra.,Tri 57a 14/ 4, moist ; -.I .3h yello
h- lc). 1.1ty clay los. 7 friable, .en

r '77 at t ruct ure l 7".- g
hlo,) .; Sti_C 1\7

4 FY Y.1-1 L 5. 8 ) ,

,r
y AT -1

!' 101 k.,1 Ci.iro
t r.mf,: !'"4414

14;1 r '1;4" 1, 4 -)4, (7' Hi' :a
boiln . -f '4

-

strong brc.),ATI , moist, ;
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Steepl

R1 - From ancient volcanic loess and ash on foothills
R2 - From ancient volcanic loess on downland
R3 - From ancient drift deposits on coastal terraces.

ZONE

R-GION 2

Soils

with occasional patches of volcanic ash,
with thin but cOntinuous mantle of volcanic ash
wi* ,:nick mantle of basaltic sandy ash.
with thick mantle of rhyolitic pumiceous,ash'

Cla

2/1 - From subaerial volcanic ash on foothills
2/2 - From subaerial volcanic ash on rolling downlands
2/3 - From volcanic loess on undulating high plains
2/4 - From volcanic alluvium on flattish low plain
2/5 - From subaerial pumiceous ash, etc. on upland plateau

Steepland "Trumao" Soils

S4 - Stepplands with discontinuous mantle of volcanic ash

34a Steeplands with thick, continuous Mantle of volcanic ash
S5 - Steeplands with thick, continuous mantle of pumiceous ash

HA Volcanic Clays"

- From ancient coastal drift and lacustrine sediments

1»t'.0't

1/1 - on foothills
1/2 - on rollir4! (-)vinland

1/3 v 1: nic undu1atit,2 high plains

1/4 ,r vol.', _ alluvium a flatti...1g low

1/5
1/6 -

- Vr)p, containing v
pumiceou,

(7st: 1 terraces

ORY 0 TO Fip.

Ai

S1 - SteepLnds
32 - 3teepLAnds
S3 - Steeplands

34 Steeplands

"Red Volca



R5 - From ancient volcanic loess and andesitic tuffs
R6 - From ancient volcanic loess of coastal areas

Recent Volcanic Ash Soils

Vi - From recent andesitic ash
V? - From recent basaltic ash, sand and scoria

Lk:N 3

"Trumao Soils"

3/1 - From subaerial volcanic ash on foothills
3/2 - From subaerial volcanic ash on rolling downland
3/2a- From pumiceous subaerial volcanic ash on downland
3/3 - From volcanic loess on undulating high plains
3/3a- do... older, more weathered, transitional to Red Volcanic clay

3/4 - From volcanic alluvium on flattish low plains
3/5 - do... mixed with recent volcanic ash
3/6 - do... older and more weathered alluvial ash material
3/7 - From drift on coastal terraces
N - Associated "Nadi" Soils

Steepland "Trumao" Soils

S6 - Steepland thickly mantled in volcanic ash

ed Volcanic C

R7 - From ancient volcanic loess
R8 - From ancient volcanic loess and micaschist

Recent Volcanic Soils

V3 - From recent volcanic ash, mainly andesitic

V4 - From recent volcanic ash, mainly basaltic

REGION 4

"Trumao Soils"

4/2 - From subaerial volcanic ash on rolling downland

4/2a- do... in part pumiceous
4/3 - From volcanic loess on ancient glacial landforms
N - Associated "Nadie Soils



Steepland Soi

38 Steeplands with thick ash mantle, in part pumiceous
59 Steeplands with thick mantle of mixed volcanic ash
310 Steeplands with thick mantle of pumiceous ash
Sll Steeplands with thick mantle of basaltic ash, etc.

"Red Volcanic Clays"

R10 From ancient volcanic loess and micaschist

Rll From ancient volcanic loess

Recent Volcanic Ash Soils

V5 From recent volcanic ash, mixed rhyolitic pumice and andesite
V6 From recent basaltic sand and scoria
V7 - From very recent basaltic ash, sand, scoria and lava
Vg From very recent coarse rhyolitic pumice
V9 - From mixed basaltic and andesitic ash
V10 From andesitic ash, sands and lava

SUPERHUMID ZONE,

R1,?GION

"Trumao Soils"

From subaerial volcanic a-h and loess
5 3 - From volcanic
N Associated "Nadi" Soils

Steepland Soil

312 Steepland thickly mantled in volcanic ash

Recent Volcanic Ash Soils

V11 From recent pumiceous ash
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a) 400 Hect,P.res of wail.
ele; rj lanA

1ineLe (1.1.3)

1-revicue,. 1st,
rrAucLie year

DEVELOE.'

40 100 or:
improved paLAure (hap) 1:)) 165 230 295
C1o6,,A Car gra 40 40 40

¡Induction (h,1;=1)
Unimproved grasnd (hri,:;) 360 195 7 30 65

'00 d,;cta.-es of land

60 60 60 60 60

xesent nco. c:lc.ared

(has)
,,,mprowx1 p.;s1,1re (1n) 60 330 180 240
Cao _y-O33
liniduction (h?A3 y.) 60 60 60

Uutmprove (

hecLareb of hilly land

500 440 320 260 NO 140

Iruprovel s,r715Land (11..1.7i)

d) Grvwth of flo(lk

30 50 80 100

8 30 29 41 53 70
,10 1030 970 1F1'.? 1768 ,35

450 377 1040 1406 1875

Annual a rr. ,wr. in 41ie-.t 160 125 125 125 125
Pa3tare pn.JuvAon from 190 335 490 635

Unproved ¡,,rnt.kAAnd (115-)
4re) cr.as:1
prc,dur:Lion (h.0)

l',uT4br o(' :;tor.:,

aonu,dly
80

40

100

100

150

100 100

350

100

500

Numbor of ,oFt:7 3oLd ann. 10:". 45u 437 796 104eS
Producti0n of wool (kg) 550 3090 43,T0 5700 7293 952'
i''roductior o E:InFilage (toro) 100 150 1.50 500
Product1.3n of My (tool 75 50 75 170

r(-:duirl..lent.::, Ir
sLoep/menth unit

tvnilahle in L'ht.-'d
month unite,

27552 3Y 47011

12100 20175 48275



TABLE 2: OUTLAY AND FINANCING OF FARM DEVELOPMENT

3) Purchase of elVe5 (1000

ortizatiori and ° 76.570 - E° 63.500 . E° 13.070 . 20.47%)

Outlay
E°

Credit
(years)

Repayment of Credit
ist.
year

2nd.
year

3rd.
year

4th.
ear

5th.

1. f.; (10 km, of fenc- 2.500 4 10%

250

30%

750

30%

750

30%

759
t E°250 per Km)
ization

7 t, est at 10% 250 225 150 75

2) Clearing of land (90 has
5 0 20% 20% 20% 40%to be cleared at E°100/ha) 9.000

Amortization - 1.800 1.800 1.800 3.600
Interest at 10% 900 900 720 540 360

he:td at E° 18 .each)
tization
rest at, 10%

4) Purchase of rams (30 rams

18.000

3.000

2

2

0
-

1.800

o

100%
18.000
1.800

100%

-
-
-

at E° 100 each)
Amortization
Interest at 10%

-
300

3.000
300

11.1,

5) Fa,6ture seed (seed for
5.000 3 0 30% 70%200 has. at E° 25 per ha)

ArLortization - 1.500 3.500
Iriterest at 10% 500 500 350

6) Fertilizer for pastures

6.000 0 30% 70%
(fertilizer for 200 has
at 30 per ha)
Amortization 1.800 4.200
Interest at 10% 60; 600 420

7) EQuipment and machinery

18.000 30% 30% 40%

(tractor, cu1ti7- -

harrows, sower,
Tot,71.1 cost E° 18,000

Amortization 5.400 5.400 7.200
ibst at 10% 1.800 1.260 720

TOTAL E° 63.500 11.800 37.835 19.810 3.165 3.960



TABLE 3a: StflARY OF POTENTML 11-2;Tt.H.N..)
1)1,: FIR3T

TABLE 3h: o1LXt OF PRoFIT6
D'JR.ING 7.1 T arZ

Pro duc Gross Ex enses Returns

L

60 1E° 32.000 E° 16.000 E° 16.000
3 3:1/.of 6.750 1.01: 5.738
1110 01 producLion 6.180 927

Jo of fm.t, catr.,le 112.800 4.335
E° 64.630 E° 33.404 E° 31.22

Wheat EC 25.00C, 12.500
6ale :tteAD 9E'3 5.57
Woo1 production (3.640 1.296 7.344
3,741.: of flt c'jttIe 29.600 ",180 6.420

yroduction 24.J00E0
9-3.79r E° 'O

;year

Retnrns from farm E°3 -247.836

11.(300 37.835

ProAt 19.426 t 10.001




